Catalase overexpression prevents hypertension and tubular apoptosis in angiotensinogen transgenic mice.
Transgenic mice that overexpress angiotensinogen, the sole precursor of angiotensins, in their renal proximal tubular cells develop hypertension, albuminuria, and tubular apoptosis. These pathological changes are due to enhanced generation of reactive oxygen species in the proximal tubule cells. Here, we determined whether overexpression of catalase to decrease oxidant injury in the proximal tubular cells could reverse these abnormalities. Double-transgenic mice specifically overexpressing angiotensinogen and catalase in their renal proximal tubular cells were created by cross-breeding the single transgenics. Non-transgenic littermates served as controls. Overexpression of catalase prevented hypertension, albuminuria, tubulointerstitial fibrosis, and tubular apoptosis in the angiotensinogen transgenic mice. Furthermore, the double transgenics had lower reactive oxygen species generation and reduced pro-fibrotic and apoptotic gene expression in the renal proximal tubular cells. Renal angiotensin converting enzyme-2 expression and urinary angiotensin 1-7 levels were downregulated in the single but normal in the double-transgenic mice. Thus, we suggest that the intrarenal renin-angiotensin system and reactive oxygen species generation have an important role in the development of hypertension and renal injury.